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© Suture securing device and method. 



© A suture securing device (1) and method for 
intracorporeally securing a suture includes a surgi- 
cally implantable body (2) having a tissue abutting 
side (5) and a suture loop side (4), and a passage 
(3) through the body having an opening (6) adjacent 
the tissue abutting side and another opening (7) 
adjacent the suture loop side. When a loop of suture 
is positioned through the passage from the tissue 
abutting side (5) and emerges from the suture loop 
side, and a free portion of suture is passed through 
the loop, the loop clamps upon the free portion when 
the loop is retraced back into the passage. 
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The present invention relates generally to sur- 
gical devices, more particularly it relates to a su- 
ture securing device, an apparatus for delivery of 
such a device, and a method for tying sutures. It 
will be convenient to hereinafter refer to the suture 
securing device and method in relation to en- 
doscopic surgery however it should be noted that 
the invention has a wider application. 

The basic principles of surgery are incision, 
dissection, traction, counter-traction, ligation and 
suturing. These principles are well established and 
mastered in conventional "open" invasive surgical 
procedures where access to the surgical site is 
gained by incision through the patient's skin and 
body wall to expose the site. In recent times atten- 
tion has been directed towards least invasive sur- 
gical procedures or non-invasive procedures such 
as endoscopy, which encompasses arthroscopy, 
laparoscopy, duodenoscopy, gastroscopy and the 
like, where access to the surgical site is gained by 
introducing surgical instruments down one or more 
portals and/or gastrointestinal tract from the mouth 
or anus and/or urinary tract via the urethra. Least 
invasive surgery, where possible, has many bene- 
fits over conventional invasive procedures such as 
reduced surgical trauma, lessened anaesthesia and 
shortened recovery times, leading to reduced hos- 
pital costs, greater patient comfort and earlier re- 
turn to work. 

Although some of the technology for 
laparoscopic surgery has been available for many 
years, the first laparoscopic cholecystectomy per- 
formed in 1987 has stimulated the interest of gen- 
eral surgeons in laparoscopic surgery. Many gen- 
eral surgeons have transferred the basic principles 
of surgery to laparoscopic and endoscopic surgery 
and have mastered with reasonable ease these 
principles with the exception of suturing. In en- 
doscopic procedures difficulty arises in tying of a 
suture as the surgeon can only use instruments to 
manipulate the required knots. Manipulation of the 
suture is hindered as usually the surgeon has only 
a two dimensional viewing field - the suture site 
being visible by use of a camera and television 
screen or specialized scope. The problem of sutur- 
ing and especially tying knots during laparoscopic 
surgery has become more apparent as surgeons 
have moved from resectional surgery i.e. where 
part of an organ or tissue is completely or partially 
removed such as cholecystectomy or appendec- 
tomy, to surgery which requires suture placement 
such as procedures of fundoplication, bowel resec- 
tion etc. Resectional procedures such as cholecys- 
tectomy and appendectomy generally only require 
ligature or clip application to tie off the removed 
organ or blood vessel. Devices have been devel- 
oped to facilitate intracorporeal placement of such 
clips or ligatures and the application of such liga- 



tures or clips is relatively simple when compared to 
tying of intracorporeal knots in sutures. At the 
present time the average surgeon is not confronted 
with the need for intracorporeal knot tying fre- 

5 quently enough to become adept at this skill and 
this may contribute to longer operating times. Con- 
siderable time and practice may be required before 
a surgeon becomes skilled at tying of knots during 
endoscopic surgery. 

to A method for tying knots extracorporeal^ has 
been developed where the slip knot is tied in the 
suture outside the body of the patient and then 
positioned at the desired site by means of a push- 
rod into the body. While this method is successful 

75 to some extent, it suffers from a number of dis- 
advantages. Many endoscopic procedures involve 
the inflation of a body cavity with a pressurized gas 
such as carbon dioxide so that a space is created 
in the body to make the surgical site visible. The 

20 gas pressure is kept constant to maintain the visual 
field and if the pressure is reduced by the escape 
of gas the visual field is lost or impaired as the 
body tissues resume their usual positions. In tying 
a knot in a suture outside the body it is necessary 

25 to pass the knot beyond a seal established to 
create the internal gas space. This involves break- 
ing of the gas seal and the temporary loss of the 
gas space and hence the visual field as gas es- 
capes when the suture is being passed into the 

30 body. 

Secondly, the extracorporeal^ tied knots are 
not always as secure as would be desirable and 
thus present the risk of failure. 

Thirdly, extracorporeal^ tied knots are not al- 
35 ways satisfactory for securing opposite ends of a 
suture which closes an elongate wound. 

Accordingly, it is an object of the present in- 
vention to overcome, or at least alleviate, one or 
more of the difficulties and deficiencies related to 
40 the prior art. 

Other objects and advantages of the invention 
will become apparent from the following descrip- 
tion. 

Accordingly, in a first aspect of the present 
45 invention there is provided a suture securing de- 
vice for intracorporeally securing a suture including 
a surgically implantable body having a tissue 
abutting side and a suture loop side; and 

a first suture passage through the body, said 
so passage extending from an opening in the tissue 
abutting side to an opening in the suture loop side; 
and 

said passage being shaped such that when a 
loop of suture is positioned within the passage 
55 extending beyond the suture loop side and the free 
end of suture is passed through said loop, the loop 
clamps upon the free end when said loop is re- 
tracted back into said passage. 
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In a preferred form, the passage is configured 
such that a suture, looped through the passage of 
the securing device and having a free end passed 
about the periphery of the device and through the 
loop, can be drawn from the tissue abutting side to 
the suture loop side but not from the suture loop 
side to the tissue abutting side. Generally the pas- 
sage will accommodate two sections of suture side 
by side but will not accommodate four sections of 
suture. Therefore if a loop of suture which emerges 
from the passage on the suture loop side has a 
length of suture passed through the loop, the loop 
will clamp upon that length of suture if the loop is 
retracted back into the passage. Preferably the 
dimensions of the passage in transverse cross- 
section are such that it has a height equal to the 
diameter of a selected suture and a width two 
times the diameter of that suture. 

At one or both ends of the passage the open- 
ings may be enlarged to positively seat the loop 
therein. Preferably there is a tapered recess for 
example a counter-bore at least about the opening 
in the suture loop side. 

In a further preferred form the suture securing 
device further includes a suture accommodating 
channel in its outer peripheral surface. The channel 
is configured such that when said body is gripped 
about a portion of its outer peripheral surface, the 
portion of suture passing about the outer surface 
between the passage openings, and located in the 
channel is not also gripped. The channel may be 
adapted to receive all or part of the suture which 
passes about the periphery of the device when the 
suture is appropriately positioned. Preferably the 
channel is provided such that when the suture 
securing device has a suture positioned about it, 
the device can be manipulated by a clamp which 
grips the periphery of the body but the suture 
within the channel is still able to slide freely under- 
neath the clamp so that the suture receiving device 
can be positioned accordingly. Preferably the chan- 
nel is parallel to the passage. 

In a still further preferred form, the suture se- 
curing device may further include a second suture 
passage extending through the surgically implan- 
table body. The second suture passage may be 
positioned along the axis of the device from the 
first suture passage and preferably substantially 
parallel to the first passage. 

In one embodiment the diameter of the second 
bore is only marginally larger than the diameter of 
the selected suture so that a knot in a suture will 
not pass through the passage. 

In an alternative embodiment the second su- 
ture passage may be of the same dimensions 
and/or have the same functional features as the 
first suture passage. In this embodiment the suture 
securing device may be utilized to secure two 



separate sutures or alternatively both ends of one 
suture so as to form a ligature. The two passages 
may be of different dimensions such that two dif- 
ferent types of suture may be secured. In this 

5 embodiment where two passages are provided the 
channel may be configured so that it accommo- 
dates portions of both sutures secured. 

The suture receiving device may be adapted 
for releasable engagement with an apparatus for 

w delivering the device in use to a surgical site. 
Accordingly the suture receiving device may in- 
clude at least one locating means to cooperatively 
engage with an apparatus for positioning the de- 
vice. A suitable delivery apparatus for positioning 

75 the device is described below. 

The locating means may include a surface 
adapted to be contacted by the apparatus to push 
the device to bring the tissue abutting side into 
abutment with the tissue. 

20 The locating means may include a pair of 
locating recesses at opposite ends of the surgically 
implantable body, each recess receiving a projec- 
ting portion of the apparatus upon engagement 
therewith. The locating recesses may be such that 

25 the device is held securely by the apparatus until 
intentionally released therefrom. 

The body of the device may be elongate and 
may have a central axis. The suture passage may 
be a transverse passage which bisects the central 

30 axis. 

In a further aspect of the invention there is 
provided a method for securing a suture including 

providing a suture securing device including 

a surgically implantable body having a tissue 
35 abutting side and a suture loop side; and 

a first suture passage through said body, said 
passage extending from an opening in the tissue 
abutting side to an opening in the suture loop side; 
and 

40 a length of suture having a free end; 

passing a loop of suture to be secured through 
said passage from the tissue abutting side to the 
suture loop side; 

passing the free end of said suture around the 
45 device and through the loop; 

drawing taut the free end of portion of suture 
passed through said loop; and 

transferring the device along the suture to a 
desired position, 
so In a further embodiment of the present inven- 
tion there is provided a suture apparatus including 
a suture securing device as described above; 

and 

a suture recovery means adapted to draw a 
55 loop of suture through said first suture passage. 

Preferably the suture recovery means includes 
a snare shaped to pass through the passage in the 
suture securing device and retractable through said 
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passage such that when said snare is passed 
through said passage and a section of suture is 
snared, the snare may be retracted through said 
passage bringing with it a loop of said suture. 

More preferably the snare is attached to a 
disposable body. 

In a still further embodiment of the present 
invention there is provided a suture apparatus in- 
cluding 

a suture securing device according to claim 1 ; 

and 

a length of suture having a free end and in- 
cluding a loop of suture positioned within the pas- 
sage and extending beyond the suture loop side; 
the free end passing through said loop. 

Preferably the free end of the suture has a 
suturing needle connected thereto. 

In a further aspect of the present invention 
there is provided 

In a further aspect of the invention there is 
provided an apparatus for delivering a suture se- 
curing device as described above to a desired 
surgical site, including 

an elongate hollow body adapted at one end to 
releasably engage said suture securing device; 

a suture recovery means within said elongate 
hollow body adapted to draw a loop of suture 
through the first suture passage of the suture se- 
curing device; and 

a suture clamping means within said elongate 
hollow body, 

suture clamping means adapted to securely 
engage the free end of suture which has been 
passed through the loop in said suture securing 
device. 

It will be understood that the delivery apparatus 
according to the present invention may be capable 
of releasably engaging a suture securing device, 
drawing a loop of suture through the passage in the 
securing device and clamping a suture. 

The elongate hollow body of the delivery ap- 
paratus may include a projecting member at one 
end adapted to releasably engage with correspond- 
ing locating means on the suture securing device. 

Preferably the projecting member includes a 
pair of arms adapted to engage corresponding lo- 
cating recesses in the suture securing device. 
More preferably the arms include times resiliently 
biased towards engagement with the suture secur- 
ing device. 

The elongate hollow body may include a han- 
dle or the like at its other end. Preferably the 
suture recovery means and/or said suture clamping 
means are actuated in the region of said handle. 
More preferably the suture recovery means and/or 
suture clamping means are retractable along the 
length of the elongate body. 



Accordingly the delivery apparatus may further 
include means for releasing said tines. In one em- 
bodiment the releasing means may include a ram, 
which acts upon cams located on the tines. When 

5 the ram contacts the cams, the tines are forced 
apart to release the device held thereby. Preferably 
the ram is actuated by a plunger, or other suitable 
means at the handle end of the delivery apparatus. 
In this embodiment the apparatus may be pro- 

70 vided in combination with integral suture recovery 
means and/or suture clamping means, or without 
said suture recovery means and/or suture clamping 
means. 

The suture clamping means may include two 

75 cooperating members. The suture clamping means 
may include a delivery suture securing apparatus 
wherein said suture clamping means includes an 
abutment portion and a tongue member adapted to 
bear upon the abutment portion such that when a 

20 suture is passed through the loop, the tongue is 
pressed against the suture to hold it securely 
against the abutment portion. 

The suture recovery means according to this 
aspect of the present invention may include any 

25 suitable arrangement for drawing a suture through 
the passage in the suture securing device. The 
suture recovery means may include a snare 
shaped to pass through the passage in the suture 
securing device and retractable through said pas- 

30 sage such that when said snare is passed through 
said passage and a section of suture is snared, the 
snare may be retracted through said passage 
bringing with it a loop of said suture. 

The snare may include a loop of filament. 

35 The suture recovery means may then be ca- 
pable of being disengaged from the loop of suture 
drawn through the suture securing device. Accord- 
ingly the snare may be attached to a member 
removably connectable to a retractable shaft, and 

40 is severable from said member when said shaft is 
retracted along said apparatus such that the snare 
is disengageable from said loop of suture recov- 
ered through the bore when the shaft is retracted 
along said apparatus. 

45 In another embodiment the suture recovery 
means includes a securable thread attached to a 
disposable member attachable to a shaft, the 
thread being frangibly attached to the shaft. The 
suture recovery means may be automated to load 

so the loop of suture and sever the thread in one 
action by actuating a lever or the like. 

In a still further aspect of the present invention 
there is provided a method of securing a suture at 
a desired surgical site including 

55 providing 

a suture securing device for intracorporeally 
securing a suture including; 

a surgically implantable body having a tissue 
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abutting side and a suture loop side; and 

a first suture passage extending through the 
body, said passage extending from an opening in 
the tissue abutting side to an opening in the suture 
loop side; 

said passage being shaped such that when a 
loop of suture is positioned within the passage and 
extending beyond the suture loop side and a free 
end of suture is passed through said loop, the loop 
clamps upon the free end when said loop is re- 
tracted back into said passage; 

a delivery apparatus including 

an elongate hollow body at one end releasably 
engaging said suture securing device; 

a suture recovery means within said elongate 
hollow body adapted to draw a loop of suture 
through the first suture passage; and 

a suture clamping means within said elongate 
hollow body, adapted to securely engage suture 
which has been passed through the loop in said 
suture securing device; and 

delivering said suture securing device to the 
desired surgical site; and 

a length of suture having a free end passing 
the suture recovery means through the first suture 
passage from the suture loop side to the tissue 
abutting side; 

snaring the suture to be secured with the su- 
ture recovery means; 

having a loop of suture through the passage; 

passing the free end of said suture around the 
device and through the loop; 

retracting the suture recovery means to release 
the loop; 

clamping the free end of the suture with the 
suture clamping means; 

retracting the clamping means to draw the su- 
ture taut about said suture securing device. 

The method may further includes retracting the 
suture recovery means to disengage the suture 
loop; and 

retracting the delivery apparatus to disengage 
said suture securing device. 

The present invention will be described in 
more detail with reference to the accompanying 
drawings. It is to be understood that the drawings 
and the following description are illustrated only, 
and not intended to limit the generality of the 
present invention described above. 

Figure 1 is an end elevation of a suture secur- 
ing device according to the present invention. 

Figure 2 is a side elevation of the suture secur- 
ing device of Figure 1. 

Figure 3 is a perspective view of a second 
embodiment of the suture securing device. 

Figure 4 is a transparent perspective view of 
the suture securing device of Figure 3. 



Figure 5 is a transverse section along line V-V 
through the device of Figure 4. 

Figure 6 is a perspective view of a third em- 
bodiment of the suture securing device. 
5 Figure 7 is a perspective view of a fourth 

embodiment of the suture securing device made in 
accordance with yet another aspect of the invention 
with two sutures in place. 

Figure 8 is a side elevation of a delivery ap- 
;o paratus according to the present invention. 

Figure 9 is a plan of portion of the member of 
Figure 8 which holds the suture securing device. 

Figure 1 0 is a side elevation of a suture clamp- 
ing means according to this aspect of the present 
75 invention. 

Figure 1 1 is a plan view of the delivery appara- 
tus of Figure 10. 

Figure 12 is a plan view of a suture recovery 
means according to this aspect of the present 
20 invention. 

Figure 13 is a side elevation of the suture 
recovery means of Figure 12. 

Figure 14 is a detailed view of the suture 
recovery means within the delivery apparatus. 
25 Figures 15 to 19 are plan views of the delivery 
apparatus of the invention at various stages of 
operation. 

Figure 20 is a plan view of a delivery apparatus 
shown holding a suture securing device. 
30 Figure 21 is a plan view of the apparatus in 
Figure 20 at the point of release. 

Figure 22 is a plan view of the apparatus with 
the ram retracted. 

Figure 23 is a perspective view of a portion of 
35 the ram showing its end section. 

As best illustrated in Figures 1 and 2, suture 
securing device 1 includes a surgically implantable 
body 2 having a first suture passage 3 extending 
therethrough. Device 1 may be any suitable shape 
40 such as a cylinder, sphere, cube, rectangular prism 
or the like but preferably the device is a rectangu- 
lar prism. When the device is a rectangular prism 
preferably the external edges of the prism are 
radiussed in order to prevent abrasion of the suture 
45 when connected to the device and to prevent dam- 
age to surrounding body tissues once the device is 
implanted. 

Body 2 has a tissue abutting side 5 which is 
suitable to bear against a body tissue when a 

so suture is secured by device 1. Body 2 also has a 
suture loop side 4. Suture passage 3 passes 
through body 2 and has openings 6 and 7 in the 
tissue abutting side 5 and suture loop side 4 re- 
spectively. At opening 7 in suture loop side 4 there 

55 is provided a tapered recess 8 shaped so that a 
loop of suture emerging from the passage and 
which has a portion of suture passed therethrough 
will clamp upon the portion of suture if the loop is 
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retracted back into the passage. 

A suture accommodating channel 9 is provided 
in the outside wall of body 2. Suture accommodat- 
ing channel 9 passes between openings 6 and 7. 
Two suture accommodating channels (not shown) 
may be provided, one passing over the top of body 
2 between opening 6 and 7 and another channel 
passing below body 2 between opening 6 and 7. 
Channel 9 is configured such that when a suture is 
located in the channel 9 and device 1 is held in a 
surgical clamp about the region of channel 9, the 
suture is still able to freely pass beneath the 
clamp. 

In the embodiment illustrated in Figures 3, 4 
and 5, there is also provided a second suture 
passage 10 which passes between tissue abutting 
portion 5 and suture loop portion 4 and has open- 
ings 1 1 and 1 2 adjacent portions 5 and 4. In Figure 
3, second suture passage 10 is adapted to accom- 
modate a single width of suture, i.e. the diameter of 
second suture passage 10 is approximately equal 
to the diameter of the suture. Opening 1 1 may be 
provided with a knot locating recess (not shown) 
adapted to locate a knot tied in the suture. 

Body 2 is further provided with locating reces- 
ses 14 and 15 adapted to co-operate with cor- 
responding projecting arms on a delivery apparatus 
of the type discussed below. Locating recesses 14 
and 15 may be positioned at opposite ends of 
^device 1. Recesses 14 and 15 may include walls 
18 and 19 which are adapted to be contacted by 
the projecting arms on the delivery apparatus. 

Device 1 can be used to secure a suture for a 
variety of surgical procedures. In the embodiment 
illustrated in Figures 3 to 5 a single device accord- 
ing to the invention can be used to form a secure 
loop such as for ligation or the like. In this embodi- 
ment a suture 20 is selected, preferably with sur- 
gical needle 21 attached. For example suture 20 
may be any selected size of catgut, chromic or 
plain suture or synthetic, absorbable or nonabsor- 
bable, monofilament or braided suture or the like. 
Distal end 22 of suture 20 is first passed through 
the second suture passage 10 and a knot 23 is tied 
in distal end 20. Knot 23 may then be drawn 
towards a knot locating recess (not shown) and 
seated therein. The diameter of the second suture 
passage 10 will only accommodate a single portion 
of suture 20 and knot 23 cannot be drawn through 
passage 10. Suture 20 may then be used to snare 
or ligate tissue, tubes or vessels or suture tissue or 
prostheses. To secure the needle end of suture 20 
a loop 24 of suture 20 is drawn through suture 
passage 3 from the tissue abutting side 5 of body 
2 until the head 25 of loop 24 projects beyond 
opening 7. Loop 24 may be drawn through suture 
passage 3 by any suitable means as discussed 
below. The portion of suture 20 overlying body 2 



between opening 6 and 7 may locate in channel 9. 
Device 1 may then be positioned at the desired 
surgical site. 

In another embodiment of the invention, two 

5 devices in accordance with the invention may be 
used to secure a suture along an elongate wound. 
A first device is attached to the distal end of a 
suture. The first device need not include a second 
suture passage. A portion of the distal end of a 

to suture is drawn through suture passage 5 until a 
loop head 25 projects beyond body 2. The distal 
end of the suture is then threaded through the 
head 25 of the loop. Suturing can then commence 
and the suture drawn through the body tissue until 

75 the tissue abutting portion 5 comes into contact 
with the body tissue. The distal end of the suture 
can not be drawn through the body tissue. Suturing 
can continue along the elongate wound away from 
the first device. 

20 After the wound has been completely closed a 
second suture securing device may be attached 
about the proximal end of the suture i.e. by draw- 
ing a loop of suture through suture passage 3, 
passing the needle and adjacent suture through the 

25 head of the loop, drawing the suture between the 
needle and loop head taut and pushing the device 
along the suture towards the body tissue until the 
device comes into contact with and is secure 
against the body tissue. The suture is then severed 

30 and the needle and severed suture removed from 
the operating site. 

In Figure 6 device 1 has a single passage 3 
therethrough. Device 1 has two channels 9 and 9a 
in its outside wall. Channels 9 and 9a are substan- 

35 tially parallel to passage 3. 

Device 1 has locating recesses 14 and 15 
adapted to locate corresponding projecting arms on 
an apparatus for positioning the device. 

In Figure 7 device 1 has a pair of passages 3 

40 and 3a adapted to secure two sutures or two ends 
of one suture. Device 1 has channels 9 and 9a in 
its outside wall which accommodate portions of 
both sutures being secured. 

As illustrated in Figure 8 and 9 delivery ap- 

45 paratus 41 comprises an elongate hollow body 42 
having at one end a handle 43. Handle 43 is 
configured to allow a surgeon to easily manipulate 
the delivery apparatus 41 during surgery. At the 
other end of elongate member 42 there is provided 

so projecting member 44 adapted to hold a suture 
securing device 1. Projecting member 44 includes 
a pair of tines 46, 46a having lugs 47 and 47a 
adapted to locate in corresponding recesses in 
device 1. Elongate hollow body 42 is suitably con- 

55 figured for use in endoscopic surgery i.e. at least a 
portion of elongate body 42 is capable of being 
passed down a portal to the desired operating site. 
Tines 46 and 46a are resiliently biased towards a 
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position where they firmly engage a suture secur- 
ing device 1 positioned therebetween. 

As illustrated in Figures 10 and 11. the delivery 
apparatus 41 further includes a suture clamping 
means 48. Clamping means 48 consists of two 
cooperating members 49 and 50 which co-act to 
grasp and firmly hold a suture which has been 
passed between clamp face 51 on member 50 and 
claimp facd 52 on member 49. Cooperating mem- 
ber 49 is an elongate tubular body with a partial 
cut-away end 53. Cooperating member 50 is ac- 
commodated in an axial bore through member 49. 
Clamp face 51 may be a tongue on member 50 
adapted to bear upon clamp face 52 of member 
49. Suture clamping means 48 further includes an 
actuating mechanism 53 and capable of moving 
clamp faces 51 and 52 relative to each other to 
clamp a suture passed between the faces. Actuat- 
ing mechanism 53 includes a lever, which, when 
depressed by the surgeon moves cooperating 
members 49 and 50 relative to each other and 
brings clamp faces 51 and 52 together. Suture 
clamping means 48 is positioned within elongate 
hollow body 42. The suture clamping means further 
includes incising edge 65 as discussed below. 

As illustrated in Figures 12, 13 and 14, delivery 
apparatus 41 further includes a suture recovery 
means 55 adapted to draw a loop of suture through 
the suture passage 3 in suture securing device 5. 
Suture snare means 55 consists of a shaft 56 
positioned within suture clamping means 48. Shaft 
56 is connected to a replaceable head 60 via 
coupling means 57. Coupling means 57 consists of 
a finger 58 which projects from the end of shaft 56 
and lug 59. Replaceable head 60 includes a recess 
62 adapted to receive coupling means 57. A fran- 
gible loop 64 is attached to head 60 such that 
when the suture snare is retracted into the bore, 
frangible loop 64 is severed. Loop 64 may be 
severed by a scissor action between the head 
portion 60 and an incising edge 65 at bore opening 
of suture clamping means 48. The suture recovery 
means 55 is configured such that shaft 56 cannot 
be fully retracted from apparatus 1 during use and 
stops such that the tip of head portion 3 is retained 
within the bore such that the gas seal is not 
broken. The snare loop 65 may be formed of any 
suitable flexible material. Snare loop 64 may itself 
be made of suture material. 

In the embodiment of the invention shown in 
Figures 20 to 23 tines 46 and 46a carry cams 71 
and 72 which interact with ram 73 at the end of a 
shaft 75. When a plunger or other actuating means 
at the handle end (not shown) of the delivery 
apparatus is actuated, force is transmitted along 
shaft 75 to drive ram 73 onto rams 71 and 72 as 
shown in Figure 21. Tines 46 and 46a and hence 
lugs 47 and 47a are forced apart to disengage from 



corresponding recesses in device 1. A section of 
ram 73 is illustrated in Figure 23. Ram 73 has cam 
grooves 76 and 76a such that ram 73 positively 
engages cams 71 and 72 when actuated. 

5 Figures 16 to 19 illustrate the positioning a 

suture securing device 1 at a desired surgical site. 
Where a single suture securing device 1 is shown 
with one end of a suture 20 securely affixed thereto 
and emerging from said device adjacent a tissue 

70 abutting face 27. The free end of the suture termi- 
nates in a suturing needle 21. In a preferred em- 
bodiment, suture securing device 1 is provided with 
suture 20 attached and with frangible loop 64 pre- 
positioned through suture passage 3. 

75 Once suturing has been completed needle 21 

is passed through the frangible loop 64 as shown 
in Figure 15. Suture 20 is then drawn through 
passage 3 as shown in Figure 16 by retracting the 
suture recovery means 55 until a loop of suture 24 

20 emerges on the apparatus side of device 1 . Suture 
loop 24 is drawn until it is adjacent clamp faces 51 
and 52. Further retraction of suture recovery means 
55 severs snare loop 64 against incising edge 65. 
Needle 21 is then passed through suture loop 

25 24 and between clamp faces 51 and 52 as shown 
in Figure 17. By depressing actuating lever 53, 
clamp faces 51 and 52 clamp the suture as shown 
in Figure 18. Suture clamping means 48 may then 
be retracted relative to device 1 to tension suture 

30 20, as shown in Figure 18. Finally, in order to 
position suture securing device 5 at the desired 
site, delivery apparatus 41 is pushed towards the 
desired site whilst suture clamping means 48 
draws slack suture through device 1 towards the 

35 tissue against which it is to hold the suture 26. 
Once at the desired site, the elongate body 2 can 
be retracted and the secure hold of device 5 en- 
ables tines 6 to release the device when retracted. 
Excess suture material can then be severed. 

40 If the suture securing device 1 is to secure 
only one end of suture 20, the device need not be 
provided with the pre-attached suture as previously 
described. The suture securing device 1 need only 
be provided with one bore. 

45 The delivery apparatus 41 may further be uti- 
lized to position a suture securing device 1 for 
ligation of a vessel, organ, duct, tissue or the like. 
A suture securing device 1 may be provided pre- 
tied with a suture and loaded into apparatus 1 in 

so the form shown in Figure 18. The suture 20 need 
not be provided with a needle. The loop of suture 
emerging from the tissue abutting side of the de- 
vice 1 may simply be slipped around the tissue, 
vessel, organ, duct or the like in a lasso fashion, 

55 rather than being passed through the tissue as 
shown in Figure 18. The device 5 may be posi- 
tioned to iigate the desired site in a manner iden- 
tical to that described above, i.e. by clamping the 
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free end of the suture between clamp faces 51 and 
52. 

Preferably, suture recovery means 55 and su- 
ture clamping means 48 are located within the 
elongate hollow body 42. 

In the embodiment as shown In Figures 19, 21, 
22 and 23, the apparatus may be provided without 
integral suture snare means and/or suture clamping 
means. If provided without such means, the suture 
may be threaded about the device using suitable 
conventional surgical Instruments. If provided with 
such means, preferably the holding member, su- 
ture recovery means and suture clamping means 
are supplied as an integral unit capable of insertion 
down a single port for endoscopic surgery. 

It will be readily apparent that a plurality of 
suture securing devices may be used during a 
surgical procedure. As different strengths and thic- 
knesses of suture may be used by a surgeon it will 
be appreciated that a range of suture securing 
devices may be provided with different sized su- 
ture passages appropriate for corresponding suture 
sizes. The suture securing device may be any 
suitable size according to the desired application. 
The suture securing device may be made from any 
suitable material which is acceptable for implanta- 
tion into the body of a patient. The device may be 
made from a non-absorbable polymeric material, 
for example high density polyethylene or a plastic 
sold under the trade mark DELRIN. The device 
may be made from a bio-absorbable material which 
is known in the art such as polyglycolic acid. 

The device may be manufactured by any suit- 
able method known in the art. The device may be 
made by injection moulding. The device may be 
made under aseptic conditions and packaged in a 
sterile form immediately after manufacture or may 
be manufactured under non-sterile conditions and 
subsequently sterilized by any suitable means. 

The delivery apparatus may be made from any 
suitable materials by any suitable method. Prefer- 
ably, the elongate hollow body 42, suture clamping 
means 48 and shaft 56 are made from surgical 
steel which can be sterilized and re-used a number 
of times. Head 60 may be disposable and made 
from a suitable sterilizable polymeric material. The 
snare loop may be any suitable flexible wire, fila- 
ment or the like. Preferably when a disposable 
head is used and the loading loop is to be separa- 
ble, the loading loop is made from a narrow gauge 
suture material or the like. 

It is to be understood that various modifica- 
tions, additions and/or alterations may be made to 
the parts previously described without departing 
from the ambit of the present invention. 



Claims 

1. A suture securing device for intracorporeally 
securing a suture including: 

5 a surgically implantable body having a tis- 

sue abutting side and a suture loop side; 

a first suture passage extending through 
the body, said passage extending from an 
opening in the tissue abutting side and another 

w opening adjacent the suture loop side; and 

said passage being shaped such that 
when a loop of suture is positioned within the 
passage and extending beyond the suture loop 
side and a free end of suture is passed 

75 through said loop, the loop clamps upon the 
free end when said loop is retracted back into 
said passage. 

2. A suture securing device according to claim 1 
20 wherein the surgically implantable body in- 
cludes an outer peripheral surface, and 
wherein the device further includes a suture 
accommodating channel in the outer peripheral 
surface said channel extending substantially 

25 parallel to said passage, such that when said 

body is gripped about a portion of said outer 
peripheral surface, the portion of suture pass- 
ing along said accommodating channel is not 
also gripped. 

30 

3. A suture securing device according to claim 1 
further including a second suture passage ex- 
tending through said body said second suture 
passage substantially parallel to said first su- 

35 ture passage and configured so that a suture 
thread passing therethrough and being knotted 
is prevented from return passage therethrough. 

4. A suture securing device according to claim 1 
40 further including locating means for releasable 

engagement with an apparatus for delivering 
said device in use to a surgical site said locat- 
ing means including a surface adapted to be 
contacted by the apparatus to push the device 

45 to bring the tissue abutting side into abutment 
with the tissue and further including a pair of 
locating recesses at opposite ends of the sur- 
gically implantable body, each recess receiv- 
ing a projecting portion of the apparatus upon 

so engagement therewith such that the device is 
held securely by the apparatus until intention- 
ally released. 

5. A method for securing a suture including: 

55 providing a suture securing device including: 

a surgically implantable body having a tis- 
sue abutting side and a suture loop side; 

a first suture passage through said body, 
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said passage extending from an opening in the 
tissue abutting side to an opening in the suture 
loop side; and 

a length of suture having a free end; and 
passing a loop of suture to be secured through 
said passage from the tissue abutting side to 
the suture loop side; 

passing the free end of said suture around the 

device and through the loop; 

drawing taut the free end of portion of suture 

passed through said loop; and 

transferring the device along the suture to a 

desired position. 

6. A suture apparatus including: 

a suture securing device according to 
claim 1 ; 

a length of suture having a free end and 
including a loop of suture positioned within the 
passage and extending beyond the suture loop 
side; the free end passing through said loop 
wherein the free end of the suture has a sutur- 
ing needle connected thereto; and 

a suture recovery means includes a snare 
shaped to pass through the passage in the 
suture securing device and retractable through 
said passage such that when said snare is 
passed through said passage and a section of 
suture is snared, the snare may be retracted 
through said passage bringing with it a loop of 
said suture. 

7. An apparatus for delivering a suture securing 
device according to claim 1 to a desired sur- 
gical site, including: 

an elongate hollow body adapted at one 
end to releasably engage said suture securing 
device; 

a suture recovery means within said elon- 
gate hollow body adapted to draw a loop of 
suture through the first suture passage of the 
suture securing device; and 

a suture clamping means within said elon- 
gate hollow body, adapted to securely engage 
suture which has been passed through the 
loop in said suture securing device. 

8. A delivery apparatus according to claim 7 
wherein the elongate hollow body includes a 
projecting member having a pair of arms 
adapted to engage corresponding locating re- 
cesses in the suture securing device and resil- 
iency biased towards engagement with the su- 
ture securing device. 

9. A delivery apparatus according to claim 8 
wherein the suture recovery means and/or su- 
ture clamping means are retractable along the 



length of the elongate body. 

10. A delivery apparatus according to claim 7 
wherein said suture clamping means includes 

5 an abutment portion and a tongue member 

adapted to bear upon the abutment portion 
such that when a suture is passed through the 
loop, the tongue is pressed against the suture 
to hold it securely against the abutment por- 

w tion. 

11. A delivery apparatus according to claim 7 
wherein the suture recovery means includes a 
snare consisting of a loop of filament shaped 

75 to pass through the passage in the suture 

securing device and retractable through said 
passage such that when said snare is passed 
through said passage and a section of suture 
is snared, the snare may be retracted through 

20 said passage bringing with it a loop of said 

suture and wherein the snare is attached to a 
member removably connectable to a retrac- 
table shaft, and is severable from said member 
when said shaft is retracted along said appara- 

25 tus such that the snare is disengageable from 
said loop of suture recovered through the bore 
when the shaft is retracted along said appara- 
tus. 

30 12. A method of securing a suture at a desired 
surgical site including: 
providing 

a suture securing device for intracorporeal- 
ly securing a suture including; 
35 a surgically implantable body having a tis- 

sue abutting side and a suture loop side; 

a first suture passage extending through 
the body, said passage extending from an 
opening in the tissue abutting side to an open- 
40 ing in the suture loop side; 

said passage being shaped such that 
when a loop of suture is positioned within the 
passage and extending beyond the suture loop 
side and a free end of suture is passed 
45 through said loop, the loop clamps upon the 

free end when said loop is retracted back into 
said passage; and 

a delivery apparatus including: 

an elongate hollow body at one end re- 
50 leasably engaging said suture securing device; 

a suture recovery means within said elon- 
gate hollow body adapted to draw a loop of 
suture through the first suture passage; and 

a suture clamping means within said elon- 
55 gate hollow body, adapted to securely engage 

suture which has been passed through the 
loop in said suture securing device; and 
delivering said suture securing device to the 
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desired surgical site; 

providing a length of suture having a free end; 
passing the suture recovery means through the 
first suture passage from the suture loop side 
to the tissue abutting side; 5 
snaring the suture to be secured with the su- 
ture recovery means; 

having a loop of suture through the passage; 
passing the free end of said suture around the 
device and through the loop; 10 
retracting the suture recovery means to re- 
lease the loop; 

clamping the free end of the suture with the 
suture clamping means; and 
retracting the clamping means to draw the is 
suture taut about said suture securing device. 
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